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1
SYSTEM OF LINES

BACKGROUND AND SUMMARY OF TH.
INVENTION

T

The mvention relates to a line arrangement for transmit-
ting volume flows of fluids, having a port which 1s assigned
to a pump, a port which 1s assigned to an actuator and a
connecting line which connects the pump to the actuator.

In such hydraulic lines, pressure pulsations may arise
which excite resonances 1n the lines which may not only be
the cause of disrupting noises but also of loosening of
screwed connections and/or of wear.

In order to avoid these difliculties 1t 1s known to connect
one or more pressure convectors to the lines through which
fluids flow and which are configured 1n their volume and 1n
their pilot pressure in such a way that they as far as possible
damp the pressure fluctuations which occur. A disadvantage
with these pressure accumulators 1s, however, that they have
a large volume and are thus heavy, which leads to problems
in many areas of application of line arrangements owing to
the poor adaptability. In addition, these known solutions are
relatively expensive and dithicult to configure or adjust to the
respective application case.

Furthermore, in order to avoid pressure pulsations in
lines, 1t 1s known, for example, from DE 35 10 267 Al, to
provide a feed hose—i.e. a hose through which there 1s a
flow and which 1s arranged between the pump and actua-
tor—which 1s provided with an outer flexible hose part and
an 1nner tlexible hose part which 1s arranged coaxially 1n the
outer hose part and extends only over part of the outer hose
part. The inner hose part 1s connected by one of 1ts ends to
a connecting element to the outer hose part, and forms with
the outer hose part an elongated, annular space. As the inner
hose part does not extend over the entire length of the outer
hose part, an empty chamber 1s produced adjacent to the
clongated annular space. This 1s a region in which the fluid
1s surrounded only by the outer hose part. In this fluid
arrangement, the fluid firstly flows through the mner hose
part before it flows 1nto the empty chamber. The 1nner hose
part 1s therefore oriented with its free end in the direction of
the actuator, in other words 1n the flow direction.

The known damping element acts as follows: in the
described hose arrangement, pressure pulsations run firstly
into the empty chamber via the inner hose part. Some of the
migrating pulsation waves will propagate 1n the downstream
direction 1n the empty chamber while other pulsation waves
will propagate 1n the upstream direction 1n the elongated
annular space between the mner and outer hose parts. The
waves which are directed upstream are deflected at the inner
end wall of the connecting element and migrate downstream
again 1n the annular cavity and are superimposed on the
migrating pulsation waves which emerge from the inner
hose part. In this superimposition process, the waves are
partially superimposed one on the other in antiphase, result-
ing in a damping eflect.

In some hydraulic systems, 1n particular i piston pumps,
the damping effect of the described line arrangement 1s not
suflicient to damp adequately the high emission of pulsa-
tions, and thus the high emission of noise of the pump.

Against this background, the object of the present mnven-
tion 1s to provide a line arrangement for transmitting volume
flows of the above mentioned type 1 which the damping
ellect 1s amplified.

This object 1s achieved with a line arrangement for
transmitting volume flows of fluids, having a port which 1s
assigned to a pump, a port which 1s assigned to an actuator,
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and a connecting line which connects the pump to the
actuator, wherein at least one line through which there 1s not
a flow and which 1s at least partially composed of an elastic
hose branches off from the connecting line. This object 1s
also achieved by providing a line arrangement for transmuit-
ting volume flows of fluids, having a port which 1s assigned
to a pump, a port which is assigned to an actuator, and a
connecting line which connects the pump to the actuator,
wherein at least one line which runs in parallel with the
connecting line and which 1s composed at least partially of
an elastic hose 1s provided.

Accordingly, the solution according to the invention 1is
defined 1n that at least one line through which there 1s not a
flow and which branches off {from a connecting line between
pump and load 1s provided in the line arrangement. This line
through which there i1s not a flow 1s composed at least
partially of an elastic hose and 1s closed ofl at 1ts end facing
away from the branch. Owing to the resilience of the hose
wall at increased pressures, the line through which there 1s
not a flow can replace a relatively large volume and as a
result compensate pressure pulsations. IT such a resilient
hose through which there 1s not a flow 1s connected to a hose
arrangement of this generic type, the damping effect which
1s described acts on the entire line arrangement. The arrange-
ment according to the mvention brings about considerable
damping of the pulsations, which 1s manifest in particular by
drastically lower noise emissions of the pump.

The elastic hose can extend over the entire length of the
line through which there 1s not a flow. However, it can
extend over only part of this line, the other part being
composed, for example, of a metal tube.

The described object 1s also achieved by a line arrange-
ment of the generic type 1n which at least one line which runs
in parallel with the connecting line and which 1s composed
of an elastic hose 1s provided. In this context, a line which
1s guided in parallel 1s to be understood as a line which
branches off from the connecting line at one location and
joins 1t again at another location downstream on the con-
necting line. In this exemplary embodiment, the fluid which
1s fed through the line arrangement 1s therefore conducted 1n
parallel through both lines. Owing to the resilience of the
hose wall, the line which 1s guided 1n parallel also has the
ellect of compensating pulsations in this case, which has a
positive ellect on the noise emissions of the line arrange-
ment.

The line which 1s guided in parallel can be composed
completely or only partially of an elastic hose.

According to one embodiment, the lines through which
there 1s not a flow and which are guided 1n parallel branch
ofl directly at the port of the connecting line which 1is
assigned to the pump. In this case, particularly good degrees
of damping are obtained. The branching can, however, also
take place 1n any other region of the connecting line.

It has proven particularly advantageous if at least one
inner hose with a relatively small diameter which 1s oriented
coaxially 1n the outer hose 1s provided 1n the elastic hose
which 1s arranged as a line through which there 1s not a flow
or as a parallel line. Said 1inner hose can be attached by one
ol 1ts ends to the outer elastic hose. The connection of the
outer and 1nner hoses can be made, for example, by means
of a sleeve which 1s arranged between the outer and 1nner
hoses, 1s connected to one end of the inner hose and 1s held
by a sleeve-shaped clamp which 1s arranged around the outer
hose. However, connection can also be made 1n any other
way which 1s familiar to the person skilled in the art.

The free end of the mner hose which 1s not connected to
the sleeve can be oriented 1n the direction of the pump or in




Us 7,051,764 B2

3

the direction of the closed-off end of the elastic hose in the
case of the line through which there 1s not a flow, or 1n the
direction of the actuator in the case of the line which 1is
guided 1n parallel. The sleeve can also be arranged 1n the
center of the inner hose so that the latter has two free ends,
one ol which points 1n the direction of the pump, another 1n
the opposite direction.

The additional combination of lines through which there
1s not a flow or guided in parallel, and an interruption 1n the
fluid column 1n the line arrangement which 1s achuieved by
means ol additional inner hoses can reduce the noise emis-
sions considerably over wide rotational speed ranges of the
pump.

A plurality of inner hoses can also be arranged 1n the outer
clastic hose. These can all be pointing 1n the same direction
or else 1n different directions. The length of the inner hoses
can also vary. By means of the variants mentioned above, the
degree of damping of the line arrangement according to the
invention can be set precisely to the respective application
cases.

It 1s also concervable, in addition to the line through
which there 1s not a flow or the line which 1s guided in
parallel, to make part of the connecting line between the
pump and the actuator from an elastic hose. In this hose 1t
1s also possible to provide mner hoses with relatively small
diameters 1n the above-mentioned variations.

The invention will be explained 1in more detail below by
reference to the exemplary embodiment illustrated in the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of the line arrangement
according to the mnvention with a line section through which
there 1s not a flow, and

FIG. 2 shows a sectional view of the line section through
which there 1s not a flow according to FIG. 1.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a line arrangement 1 according to the
invention for the hydraulic system of an active vehicle.
However, the solution according to the invention can also be
applied 1n any other conceivable hydraulic system 1n which
pulsations occur, such as for example 1n a servo-steering
system, as a result of the transmission of pressure and
volume flows. In the case of 2, the line arrangement 1 1s
connected to a pump (not illustrated). In the case of 3, the
line arrangement 1 1s connected to an actuator (also not
illustrated). The connecting line 4, which connects the pump
to the actuator, 1s provided between the ports 2 and 3. The
connecting line 4 1s composed partly of a metal tube 5 and
also of a resilient hose 6 which 1s formed from a textile-
reinforced or metal-reinforced hose which 1s known from
the prior art.

A Turther line 7 branches ofl from the port 2. There 1s not
a flow through this line 7. Line 7 1s a spur line which 1s
closed ofl at its end 8 facing away from the branch 2. The
spur line 1s also composed of an elastic, textile-reimnforced or
metal-reinforced hose. Depending on the application, the
branch to the spur line can be situated between the pump and
actuator at any other desired location on the connecting line
4 through which there 1s a tlow.

FI1G. 2 1llustrates the spur line 7 1n section. The spur line
8 1s closed off at the end 8 pomnting upwards in the
illustration. At the end pointing downwards, the line leads to
the connection 2 to the pump.
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Two mner hoses 9 and 11 are arranged 1n the spur line 7.
These two hoses have a smaller diameter than the outer hose
of the spur line 7 and are arranged coaxially in it. The hose
9 1s connected to the outer hose 7 via the arrangement which
closes off the hose end 8. In the case of the inner hose 11
which 1s arranged in the center of the outer hose 7, the
connection 1s made via a sleeve 12 which 1s connected to the
inner hose 11 and 1s arranged 1n the outer hose 7. The outer
diameter of the sleeve 12 1s matched to the inner diameter of
the outer hose 7, at least 1n parts. So that the sleeve 12 does
not slip 1n the outer hose 7, a sleeve-shaped clamp 13 1s
provided outside the outer hose 7, at the height of the sleeve
12.

The two 1mnner hoses 9 and 11 extend over only part of the
outer spur line 7. They point 1n the direction of the pump
with their free ends. They can also point away from the
pump. However, this 1s not 1llustrated in the figures. They
cach form an annular space 14 and 15 with the spur line 7.
An empty chamber 16 and 17 1s produced 1n front of each
of the free ends of the 1nner hoses 9 and 11.

The fluid column 1n the dead end line 7 1s iterrupted by
the mner hoses 9 and 11. This interruption leads to a
situation in which pulsation waves 1n the fluid column are
divided, then cover different distances, are partially retlected
and combined again. When the combination occurs, the
pulsation waves are superimposed on one another in
antiphase and thus become damp.

According to a further embodiment (not illustrated), that
end of the line 7 which points away from the pump 1s not
closed off but rather connected at a suitable location to the
connection line 4 so that the line 7 1s embodied as a parallel
line to the connecting line 7 and thus has a flow through it.

The solution according to the invention also works with-
out the mner hoses 9, 11, described 1n conjunction with FIG.
2, as the damping eclement 1n the line arrangement 1.
However, each entire system can be adjusted and set quite
precisely by means of the inner hoses 9 and 11, in particular
by means of their number, arrangement i1n the line 7,
orientation 1n the line and length. Hoses corresponding to the
hoses 9 and 11 can also be provided in the resilient hose 6
of the connecting line 4.

The mvention claimed 1s:
1. A pipe arrangement for transmitting volume flows of a
fluid, comprising;:
a port which 1s assigned to a pump,
a port which 1s assigned to a consumer,
a connecting pipe which connects the pump to the con-
sumetr,
an outer pipe having an open end and a closed end, which
outer pipe 1s connected to the fluid at 1ts open end, and
which outer pipe 1s at least partially composed of an
elastic hose, and
an inner hose of a relatively small diameter, which
(1) 1s oriented coaxially with respect to the outer pipe,
(11) 1s disposed to extend in the elastic hose of the outer
pipe, and
(111) has one free end which points in the direction of the
open end of the outer pipe and points away from the
closed end of the outer pipe, wheremn an outer
diameter of the mnner hose at 1ts free end 1s smaller
than an inner diameter of the outer pipe to form a
space between the outer diameter of the inner hose
and the mner diameter of the outer pipe.
2. The pipe arrangement according to claim 1, wherein the
pipe, through which there 1s no tflow of the flmid, branches off
directly from the port, which 1s assigned to the pump.
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3. The pipe arrangement according to claim 2, wherein a
plurality of inner hoses of different lengths are arranged in
the outer elastic hose of the pipe through which there 1s no
flow of the fluid.

4. The pipe arrangement according to claim 1, wherein the
pipe, through which there 1s no tlow of the flwid, branches ofl
from the connecting pipe.

5. The pipe arrangement according to claim 4, wherein a
plurality of inner hoses of different lengths are arranged in
the outer elastic hose of the pipe through which there 1s no
flow of the fluid.

6. The pipe arrangement according to claim 1, wherein a
plurality of inner hoses of different lengths are arranged in
the outer elastic hose of the pipe through which there 1s no
flow of the fluid.

7. Pipe element comprising:

one port for a flmd connection to a fluid circuit,

an outer pipe, which has an open end connected to the port

and which has a closed end, and
an mner pipe, which 1s arranged inside and orientated
coaxially with respect to the outer pipe and which has
at least one free end which points 1n a direction of the
open end of the outer pipe and points away from the
closed end of the outer pipe,
wherein at least one of the outer pipe and the inner pipe
1s at least partially composed of an elastic hose, and

wherein an outer diameter of the mner pipe at 1ts free end
1s smaller than an 1nner diameter of the outer pipe to
form a space between the outer diameter of the inner
pipe and the inner diameter of the outer pipe.

8. Pipe element according to claim 7, wherein the outer
pipe and the iner pipe are at least partially composed of an
clastic hose.

9. Pipe element according to claim 8, wherein the elastic
hose which 1s at least part of the inner pipe 1s arranged in the
clastic hose which 1s at least part of the outer hose.

10. Pipe element according to claim 9, wherein a plurality
of mner hoses of different lengths are arranged 1n the outer
clastic hose of the outer pipe.
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11. A pipe arrangement according to claim 7, wherein a
plurality of said inner pipes are arranged 1n the outer pipe.

12. A pipe arrangement for transmitting volume flows of
a fluid comprising:

a port which 1s assigned to a pump,

a port which 1s assigned to a consumer,

a connecting pipe which connects the pump to the con-

sumer, and
a pipe element comprising:
one port for a fluid connection to a fluid circuit,
an outer pipe, which has an open end connected to the
port and which has a closed end, and
an 1nner pipe, which 1s arranged 1nside and orientated
coaxially with respect to the outer pipe and which
has at least one free end which points 1n a direction
ol the open end of the outer pipe and points away
from the closed end of the outer pipe,
wherein at least one of the outer pipe and the mner pipe
1s at least partially composed of an elastic hose,

wherein the port of the pipe element 1s 1n fluid connection
with one of the port which 1s assigned to the pump, the
port which 1s assigned to the consumer and the con-
nection pipe, and

wherein an outer diameter of the imner pipe at its free end

1s smaller than an inner diameter of the outer pipe to
form a space between the outer diameter of the inner
pipe and the inner diameter of the outer pipe.

13. A pipe arrangement according to claim 12, wherein
the outer pipe and the imner pipe are at least partially
composed of an elastic hose.

14. A pipe arrangement according to claim 13, wherein
the elastic hose which 1s at least part of the mner pipe 1s
arranged 1n the elastic hose which 1s at least part of the outer
hose.

15. A pipe arrangement according to claim 14, wherein a
plurality of inner hoses of different lengths are arranged in
the outer elastic hose of the outer pipe.
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